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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

2. Claims 1,2, 8 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kim, U.S. Patent No. 5,943, 099. 

Considering claim 1, a motion-adaptive interpolation method comprising, 
receiving a continuous field data, estimating horizontal directional inter-frame 
motion information of a field to be currently interpolated and outputting the 
estimated motion information, calculating and outputting a line interpolation 
value by applying a rule and filtering according to the estimated motion 
information, is met by the l-P conversion device of fig.1 ; 

Considering claim 2, the method of claim 1 , wherein the continuous field data 
includes two past field data, one current field data and one future field data, is 
met by disclosure in fig. 3; 



Considering claim 8, the method of claim 1 , further comprising the steps of: 
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receiving an input image signal, and storing and outputting a field data; 

receiving the field data, detecting and outputting an inter-field motion 

amount value and inter-frame motion amount value, 

improving a reliability of the detected motion and outputting a motion 

amount value, estimating an edge direction of a field image to be currently 

interpolated., is met by the correlator 130 illustrated in Figs.2B-2D. (see also col. 

4, lines 35-56) 



Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

4. Claims 10-13, 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lim et al, U.S. Pat. No. 6,577,345. 



Considering claim 10, 

a) a horizontal directional motion estimating means for receiving a 
continuous field data and setting a basic unit image region by estimating a 
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horizontal directional motion... and detecting a linear-interpolated pixel value by 
using the block matching error and outputting the detected pixel value, is met by 
motion compensated interpolation 100, fig. 2; 

b) a line interpolating means for receiving an output value from the horizontal 
directional motion estimating means and calculating a final interpolation value, is 
met by decision and combination circuit 600, fig. 2; (note: the decision and 
combination circuit 600 receives the outputs of units 100, 200, and 300 which is 
an line-averaging interpolation (LAI) circuit). 

Except for; 

c) obtaining a block matching error (BME) by moving the basic unit image region 
at certain intervals in a horizontal direction of mutually opposite direction,. 

Regarding c) , Lim et al. do not disclose BME. Lim et al., however, teach 
that "where pixels move upwardly or downwardly by a 1/2 pixel for a 1/60 
second, that is, at the critical velocity (Velocity3), between successive 
fields, it is possible to bring only pixels, already interpolated, from the previous 
field Fn-1 to the current field Fn, however, where such a situation, in which 
interpolated pixels are brought from the previous field to the current field, is 
repeated, an error propagation may occur because those pixels already 
interpolated in the previous field may involve an error." (col. 5, 10-20) Therefore, 
it would have been obvious to the skilled in the art at the time the invention was 
made to modify the system of Lim et al. by providing a mechanism such as the 



Application/Control Number: 10/059,173 Page 5 

Art Unit: 2614 

BME for correcting error of pixel interpolation, so that the interpolation process 
would be performed efficiently and more accurately. 

Considering claim 11, the apparatus of claim 10,wherein the field data includes 
two past fields, one current field and one future field, is met by disclosure on 
Fig.1. 

Considering claim 12. The apparatus of claim 10, wherein the basic unit image 
region detects inter-frame motion information of the field data and estimates a 
horizontal directional motion from the motion information. 
See rejection of claim 10 (a). 

Considering claim 13, the apparatus of claim 10, wherein the number of pixels of 
the basic unit image region is the number of vertical directional pixels x the 
number of horizontal directional pixels, wherein the number of the vertical 
directional pixels is 3 and the number of horizontal directional pixels are variably 
set by a user, is also met by disclosure on Fig. 1 . 

Considering claim 19. A motion-adaptive interpolation apparatus comprising: 
b) a motion detecting means for receiving the continuous field data from the 
field data providing means and detecting an inter-field and inter-frame motion, is 
met by motion-compensated interpolation(MCI) 100, fig.2; 
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c) a post-processing means for improving a reliability of the detected motion, is 
met by MCI side-effect check 400, fig. 2; 

d) a horizontal directional motion estimating means for estimating a motion in 

a horizontal direction... and detecting a linear-interpolated pixel value, is also met 
by Motion compensation interpolation circuit 100 and as in the disclosure, "In 
accordance with the present invention, a deinterlacing process for a video is 
conducted using MCI where the video has a large part of complex and fine video 
region and is still or slow moving region in a horizontal direction ." 

e) an edge direction detecting means for receiving a field data and a horizontal 
line data from the field data providing means and detecting an edge direction, is 
met by edge directional interpolation (EDI) 200, fig. 2; 

f) a line interpolating means for receiving output information of the post- 
processing means, the horizontal directional motion estimating means and the 
edge direction detecting means, and obtaining a final interpolation value by using 
a rule and filtering in consideration of an influence of a block matching error value 
and a pixel value used for a temporal motion compensation, is met by decision 
and combination circuit 600, fig. 2; 

Except for; 

a) a field data providing means for receiving an input image signal and 
storing and outputting field data. 
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g) obtaining a block matching error by moving a basic unit image region for a 
motion estimation at certain intervals in a different horizontal direction in order to 
perform a temporal compensation for a case that there is a motion in the 
direction, 

Regarding a), Lim et al. does not specifically disclose storing means and 
source of the field data. However, it would have been obvious to the skilled in 
the art at the time the invention was made to modify the system of Lim et al. by 
providing a storage medium for the interlaced video signal that is provided from 
an outside unit and may be stored temporarily or permanently on the storage 
unit, in order to be retrieved and utilized conveniently any time the user/system 
desires to do so. 

Regarding g), see rejection of claim 10 (c). 



Allowable Subject Matter 

5. Claims 3-7,9,14-18,20 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

6. The following is a statement of reasons for the indication of allowable 
subject matter: the claimed method, wherein the step of estimating horizontal 
directional motion information of a field comprises: receiving a continuous field 
data and setting a basic unit image region based on a pixel to be interpolated; 
obtaining a block matching error (BME) by moving the basic unit image region at 
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certain intervals in a horizontal direction of a mutually opposite direction; and, 
outputting a temporally linear-interpolated value according to a direction 
corresponding to a position of the pixel to be currently interpolated and pixel 
values of an adjacent field (a previous and a next pixels) used for the linear 
interpolation, by using the block matching error having a minimum value for each 
pixel to be interpolated, as in claim 3; 

wherein the rule and filtering are performed in a manner that: in case of an 
accurate motion estimation, a temporal motion compensation is performed, in 
case of a vague motion estimation, a pixel value blended according to a temporal 
motion estimation and spatial edge direction estimation is used to be performed; 
and in case of an inaccurate motion estimation, a pixel value interpolated 
according to a spatial edge direction estimation is performed and a filtering is 
performed according to a slope of the estimated edge direction, as in claim 9; 

wherein the linearly interpolated pixel value includes a temporally motion 
compensated interpolation value as the output of the horizontal directional motion 
estimating means, a temporal block matching error at that time, and previous and 
next pixel values used for the temporal motion compensation, as in claim 14; 

a motion detecting means for receiving the continuous field data and 
detecting an inter-frame motion amount and an inter-field motion amount 1 , 
a post-processing means for filtering the detected motion amount and 
outputting a precise motion amount value by extending the filtered signal; and 
an edge direction detecting means for receiving the continuous field data, 
estimating a direction of edges of the field image to be interpolated, and 
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performing an interpolation according to the direction, as in claim 15; 

wherein the data value inputted for the rule and filtering includes, 
a motion amount value obtained from the post-processing means; a pixel 
spatially positioned at a very upper and a very lower side of the pixel to be 
currently interpolated and pixels of a previous and next fields existing spatially at 
the same position as that of the pixel being currently interpolated, both obtained 
from the field data providing means; and spatial linear interpolation value 
according to the edge direction obtained from the edge direction detecting 
means, a spatial block matching error at that time, and pixels used for a spatial 
linear interpolation; and temporal motion compensated interpolation value 
obtained from the horizontal directional motion estimating means, a temporal 
block matching error at that time, and a pixel value used for a temporal motion 
compensation, as in claim 20; 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Arita et al. U.S. Patent No. 5,583,575 disclose image reproduction 
apparatus performing interfiled or interframe interpolation. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Paulos M. Natnael whose telephone number 
is (703) 305-0019. The examiner can normally be reached on 9:00am - 5:30pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, John Miller can be reached on (703) 305-4795. The fax 
phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 




